Angiotensin blockade or calcium antagonists improve endothelial dysfunction in hypertension: studies in perfused mesenteric resistance arteries.
Endothelial regulation of peripheral vascular resistance is impaired in hypertension. We studied the effects of different antihypertensive therapies on endothelial function in perfused mesenteric resistance arteries. Spontaneously hypertensive rats (SHR) aged 7 weeks were treated with either the nonpeptidic angiotensin II (AII) receptor antagonist CGP 48369, the angiotensin-converting enzyme (ACE) inhibitor benazepril HCl, or the calcium antagonist nifedipine (each 10 mg/kg/day orally, p.o.) for 8 weeks. All forms of therapy inhibited the increase in systolic blood pressure (SBP) to a comparable degree (18-23 mm Hg) and reduced but did not normalize medial hypertrophy in SHR. Changes in intraluminal vascular diameter to acetylcholine (ACh), norepinephrine (NE), and endothelin-1 (ET-1) were measured. Impaired endothelium-dependent relaxations to intraluminal ACh improved or normalized with all therapies, whereas the response to extraluminal ACh (which was unimpaired in SHR) remained unaffected. The endothelium-dependent inhibition of contractions to NE was lost in untreated SHR and improved or restored by antihypertensive therapy. In SHR, the sensitivity but not the maximal response of vascular smooth muscle (VSM) to ET-1 was paradoxically decreased. Antihypertensive therapy with CGP 48369, nifedipine, or benazepril HCl restored or increased the sensitivity to ET-1. Thus, chronic blockade of the renin-angiotensin system or voltage-operated calcium channels reduces BP and improves endothelial dysfunction in the resistance circulation of SHR. This may contribute to normalization of peripheral vascular resistance during antihypertensive treatment and improve local blood flow to vital organs.